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On the Maneuverability of Training Ship
“KOYO-MARU” (2,000 GT size)— 1
Maneuverability Indices T, K and Distance to
the New Course by a Series of Turning Tests

Kojir6 Motomura, Satoru Sanetd, Sueo Takashima,
Masato Hamaguchi, Akiyoshi Kataoka, Eiichi Inui*?
Kota Nagatomo, and Kiyoharu Tabuchi

For the purpose of clarifying the maneuverability of training ship “KOYO-MARU”, a

series of full scale turning tests was carried out.  And the {ollowing results were obtained,

(1) When the rudder angle is 35°, the speed in steady turning motion decreases to 55 % of
the speed in straight advancing. Both of right and left turning have almost the same
value of reduction in each rudder angle.

(2) Little differences are found out between right and left motion. Right and left turning
have almost the same ability.

(3) The approximate values of R are obtained by the following equation, when & is ab-
out 15° or over.

R =4300/ &
where R : steady turning radius (m)
01 rudder angle (deg.)

(4) The materials with the recent truck recoder are wuseful, when maneuverability is
examined.

(5) The values of maneuverbility index K differ at any rudder angle. But those of index
T are almost the same, when the rudder angle is about 20° or over.

(6) The type of both 7" and K are concave,
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(7) When the turning circles in case of a large rudder angle are calculated, using 7" and
K, it is necessary to pay special attention to the speed which is to be substituted to

the calculation.

(8) It is very available for coastal navigation to get the distance to the new course from

the results of turning tests.

(9) A nomogram of « in relation to ¢, &, Dac and Dis was obtained.

where 90-a

angle on bow of the abeam-scheduled mark to alter course, on the

position some distance (the distance to the new course) short of the
course-altering point on chart {(deg.)
$ @ altering course angle (deg.)

¢ : rudder angle (deg.)

Dy . distance to the new course (m)
Dist . distance from the course-altering point on chart to abeam-scheduled

mark (miles)
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Table 1. Principal dimensions and conditions

Ttem Experén‘lent Lig‘h't Designe.d'Load
Condition Condition Condition

Loa (m) 81.40
Lip (m) 72.20
B (m) 13.00
D (m) 8.40
dr (m) 5.05 3.55 5.70
da (m) 6.07 5.45 5.70
Trim (m) 1.02(1.41%)aft 1,90(2.63%) aft 0
w (t) 2,890.0 2,048.2 3,000.0
Co 0.562 0.496 0.568
Cp 0.653 0.602 0.660
Rudder area ratio 1/44.1 1/35.7 1/45.2

AP

BASE LINE

F.P

Fig. 1. Body plan and contours of stem and stern of the ship.
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Fig. 2. Speed reduction ratio during steady
turning,
Note  Va. Ship's speed during sailing
along straight course (m/sec)
Vi © Ship's speed during turning
(m/sec)
J ! Rudder angle (degrees)
@ : Starboard-side turning
O : Port-side turning
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Fig. 3. Relations between & and Tu/L, Ad/L
and Tv/L.

Note

DERbND, BIRTHONLER

Td
Ad
T

broelm

. Tactical diameter {(m)

. Advance (m)

. Transfer (m)

. Ship’s length (m)

. Td of Starboard-side turning
Td of Port-side turning

. Ad of Starboard-side turning

. Ad of Port-side turning

. Trof Starboard-side turning

. T, of Port-side turning
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Fig. 4. Relation between & and L/R.
Note R ! Steady turning radius (m)
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Fig. 5. Relation between § and R.
Note  —— ! Obtained by Eq. (3)
""" ¢ Obtained by Eq. (4) (8 215%)

Symbols are the same as in Fig. 2.

R :4300/ 8 ........................................... (4)
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Fig. 6. Relations between & and 7', K.
Note T, K ' Maneuverability indices,
A T of Starboard-side turning
&0 Tof Port-side turning
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O Kof Port-side turning
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